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I) RESEARCH 

The focus of our research effort over this interval was stated recently in a form that is 
remarkably accurate: 

The Universe at small redshift shows diverse structures on all 
measured scales. But at the era of decoupling, at aredshift of z-10, 

Universe was extremely smooth and featureless. The central question ^ 

and therapld'theoretical developments over the last ten yam serving as a 
Msifle propose to perform at Princeton coordinated studies which 
combine model making with theoretical analysis of observations in orde 
to outline and understand the physical processes acting an'ig epoc 
moderate redshift In addition, we intend to show how better space 
m^rements of the radio, x-ray and r ray backgrounds will severely 
constrain theories for the origin of structure. 

We nlan to divide the program into four major overlapping scientific 
area^ gatay fomadon and the development of large scale structure, die 
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However, it is useful to list here some of the highlights. 

A) Galaxy Formation and Large-Scale Structure 

Got. and collaborators developed aod appM an ingeniona Tmcfe °L 

dominated), or sponge cake (mterconnec , has ^ en w i c jely used. With it one can 

SSSSS Sof"o“rpfct g ure and some versions of the non-guassian seed picture 

for the formation of cosmic structure. 

Gunn, collaborators tand students 

numerical scheme and other techniques. y understood in terms of the CDM scenario, 

of galaxies (including the didc-bul l S® v °to develop an accurate three-dimensional Eulerian 

Ostriker and collaborators worked pnmmly t P i arge -scale structure, allowing for the 

hydrocode, which could model directly the v P ^ rac H a tive Output of the code 

detailed atomic physics of a vanety o, processes bod, m {Joth cases, it 

S tantad Alston from ho, gas, LnsSi by the formation of large-scale structute, wtll 

give 3. detectable signal. 


Intergalactic Medium and Background Radiation Fields 


Ostriker and collaborators showed that the decrease ta 

This enabled them to estimate the background radiation field at Jv - 10 ergs/ V / 

steradian/cm 2 in wk ‘ thZshown by current 

of ionizing ulna violet radtanon. 

C) Quasar Statistics and Evolution 

Turner and collaborators have attempted '.^X d na^“^r^sl? W 
titey can be made consistent the BSP optical 

of 30% £» BSP sample QSOs a, B < 21 

and z < 2.2. 

D) Gravitational Lenses 

.. H ncS? A toS«K 

intervening galaxy. 
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Turner has carried out reviews of the evidence that undetected gravitational lensing events are 
significantly condusioif was that the possibility cannot yet 

SS3 sS^^®SSS3SSS« 

“TnZSSllllly larger than .hose associated with galaxies and galaxy 
clusters. 

II) EDUCATION AND TRAINING 


postdoctor al Fellows „ 

S. Baitlik (Copernicus Astron. Center., Poland) 

D P Bennett (Lawrence Livermore National Laboratory) 


R. Cen (Princeton Univ.) 

A. Chokshi (Caltech, IPAC) 

R. C. Duncan, Jr. (U. of TX) 

L. E. Hemquist (UC-Santa Cruz) 

R. Juskiewicz (Copernicus Astron. Center , Poland) 

M. Panek (Copernicus Astron. Center., Poland) 

Y. Pei (Princeton Univ.) 


The following graduate students received support from this grant: 


Former Gr aduate Students 
A. Babul (Cambridge) 

R. Cen (Princeton U.) 

M-H Lee (CITA, Toronto) 

K. R. Long (U. of MA) . 

J. Escudd-Miralda (Cambridge Univ.) 
C. Park (Caltech) 

A. C. Thompson (CITA, Toronto) 


Current Graduate S tudents 
X. Huang (Princeton U.) 
S. Mao (Princeton U.) 

S. Malhotra (Princeton U.) 
A. Stone (Princeton U.) 

G. Toth (Princeton U.) 


Ill) COMMUNICATIONS 

grant, D. N. Spergel organized a conference on the implication of COBE s detection 
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microwave background fluctuations ; for by over 100 

Former Soviet Union were able to participate. 

Since the conference .as the fits. °f 

announcement, it was an mpomnt fOTumfo d wer£ able t0 present a moredetaikd accost 

the COBE science team attended the nieeu g ^ meeting. In addition to the COBh team, 

r-s--=t= — — 

•*. overview and a,— should give an invasion, bu, oniy an ttnpressron, of g™, 
deal of frontier work performed under this grant. 


Jeremiah P. Ostriker 


JPO/imr 

Ends. 

cc: NASA Sci. & Tech. Info. Fac. 
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(1990) W1CZ * W ' E ' BiCS ’ D R Bennett> RR - Bouchet, and A. Stebbins, ApJ., 352,' 1-14 

81. "Weak Gravitational Lensing Due to Large Scale Structure of the Universe," M. Jaroszynski, 

C. Park, B. Paczynski, and J.R. Gott, ApJ., 365, 22-26 (1990). 

82. "Northern Dwarf and Low Surface Brightness Galaxies. IV. The Large-Scale Space 

Distribution, T.X. Thuan, J-M. Alimi, and J.R. Gott, ApJ., 370, 25-48 (1991). 

83. Closed Timelike Curves Produced By Pairs of Moving Cosmic Strings: Exact Solutions," 
J.R. Gott, Physical Review Letters, 66, 1 126-1 129 (1991). 

84. "TTie Formation of Cosmic Structure in a Texture-Seeded CDM Cbsmogony," A.K. Gooding, 

C. Park, D. Spergel, N. Turok, J.R. Gott, ApJ. in press 
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Schmidt, M., and Lawrence, C. R., "High Resolution CCD Imaging 
and Derived Gravitational Lens Models of 2237+0305", 

A. J. 95, 1619, 1988. 

142. Redman, R. 0., Kuiper, T. B. B., Lorre, J. J., and Gunn, J. E., 

"The Gas and Dust Surrounding LkHalpha 101", Ap. J. 

143. Gunn, J. E. "Deviations From Pure Bubble Flow: A Review", in 
"The Extragalactic Distance Scale", S. v. d. Bergh and C. J. 

Pritchett, eds . , Proceedings of the Ast. Soc. Pacific. 100th 
Anniversary Symposium, BYU print services, Provo. (1988), p344 . 

144. Fruchter, A. S., Gunn, J. E., Lauer, T. R., and Dressier, A., 

"An Optical Detection and Characterization of the Eclipsing 
Pulsar's Companion", Nature, 334, 686. (1988) 

145. Gunn, J. E., "Galaxy Evolution in High Density Environments", 

in "The Epoch of Galaxy Formation", C. S. Frenk, R. S. Ellis, T. Shanks, 
A. F. Heavens, and J. A. Peacock, eds, proceedings of the Durham NATO 
workshop, 1988, Reidel, Dordrecht, pl67. 

146. Schneider, D. P., Schmidt, M., and J. E. Gunn, "A Study of Ten 
Quasars with Redshifts Greater than Four", A. J. 98, 1507, 1989. 

147. Schneider, D. P., Schmidt, M., and J. E. Gunn, "A Quasar with 
A Redshift of 4.73", A. J. 98, 1951, 1989. 

148. Gunn, J. E., "Distant Clusters as Cosmological Laboratories", in 

in "Clusters of Galaxies", W. Oegerle, M. Fitchett, and L. Danly eds., 
proceedings of the third Space Telescope Symposium, 1989, 

Cambridge, p341. 

149. Gunn, J. E., "Distant Galaxies and the Successor to the Hubble 
Space Telescope", in "The Next Generation Space Telescope" 

G. Illingworth, C. Burroughs, and P. Bely, eds., proceedings 
of the STScI planning conference, 1989, STScI (NASA) p39. 

150. Janesick, J. R., Elliot, T., Dingzian, A., Bredthauer, R., Chandler, 

C. Westphal, J. and Gunn, J., "New Advancements in Charge-Coupled 
Device Technology: Sub-Electron Noise and 4096x4096 CCDs", to appear 
in "CCDs in Astronomy". G. H. Jacoby, ed., proceedings of the ASP 
conference series no. 6., BYU press, Provo, 1989. 

151. Weinberg, D. H., and Gunn, J. E., "Simulations of Deep Redshift 

Surveys", Ap. J. Letters 352, L25 (1990) 

152. Weinberg, D. H., and Gunn, J. E., "Large Scale Structure and the 

Adhesion Approximation" MNRAS 247, 260, 1990. 

Katz, N., and Gunn, J. E., "Disspational Galaxy Formation I: Effects 
of Gas Dynamics, Ap. J. 377, 365, 1991. 
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118. "The Velocity Dispersion of Giant Molecular Clouds: A Viscous Origin" 
(with C. Jog), Astrophysical Journal, 328 , 404-426 (1988). 

119. "The Pulsar in Type II Supernova in SN1987a," Nature , 327 , 287 (1987). 
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122. "Models of the Quasar Population: II. The Effects of Dust Obscuration" 
(with J. Heisler), Astrophysical Journal, 332 , 543-574 (1988). 
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Astrophysical Journal, 345 , 39-51 (1989) . 
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